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CHAPTER 1. PROGRAM OVERVIEW AND PROCEDURES

A.

C.

Program Goals.

1. The goal of past lighthouse automation and future
modernization programs is to reduce operations and
maintenance (0O&M) costs for lighthouse systems, and to
diminish the opportunities for remote or hazardous duty
by our people. The O&M costs are contained in
transportation, personnel and maintenance
equipment/materials.

2. This goal is reachable through a consistent, long-term
commitment to the development and use of quality standard
equipment design configurations and effective personnel
training.

Instruction Scope. The manual provides technical guidance
for equipment selection, configuration and installation which
will be most useful to engineers installing systems of
considerable complexity. More guidance on the requirements

-for modernizing lighthouses and ranges may be found in

COMDTINST M16500.3A, Aids to Navigation Manual - Technical:;
COMDINST M16500.4B, Range Design Manual; COMDTINST M10550.25,
Electronics Engineering Manual; and COMDTINST M11000.11,
Civil Engineering Manual. When guidance pertaining to
lighthouse modernization in the above manuals conflicts,
direction in this manual applies.

' Program History.

1. Beginnings. The construction of the first large
lighthouses in North America began in the early 1700's.
Personnel at these lights, often entire families, cared
for the structure and maintained signal operations.
Signals were first powered by whale o0il, then kerosene,
and finally electricity. It is important to note that
because of the age of these structures and their
importance to the maritime industry, many are now
considered to be historically significant properties,
worthy of special consideration in their maintenance and
upkeep.

2. Automation. With the development of reliable electro-
mechanical switching devices and high-endurance diesel
engines, removal of personnel and automatic operation
became attractive in the early 1960's. Thus began an era
of about 25 years during which personnel were removed
from lighthouses. Though savings have been achieved as a
result of decreased personnel costs, highly reliable
operation was not achieved.

3. Present Situation. The bulk of lighthouse system O&M

costs now go toward servicing visit transportation and
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personnel costs. Our next great challenge is to gain
more reliable automated operation, thus creating a
diminished need for service visits. Solid-state control
systems and natural energy sources will provide this
greater reliability, while we continue to properly serve
the mariner. The wise implementation of solid-state
technology promises to significantly increase lighthouse
system reliability and reduce the associated O&M costs.
Because of the historical nature of many lighthouse
properties, implementation of new technologies must
include serious consideration for maintaining the
historic nature of the properties.

D. Lighthouse Equipment Configuration Categories.

1. Purpose. Categories help the engineering support manager
and the district program manager to discern which
equipment configuration will meet the operational needs
of the aid to navigation site. The various categories
are designed to meet various and distinct levels of
operational need. Figure 1-1 merges the operational
requirement and engineering support issues into one
decision flow diagram. Generally speaking, higher levels
of operational need require more signal range (power),
higher signal availability (equipment redundancy), and
shorter time to restore the signal or advise the mariner

of an outage (monitoring). ‘

2. Rationale. Standard equipment configurations encourage
better engineering design and operational need decision-
making by district program managers. Standardization
also allows for economies in personnel training and
equipment procurement, and it promotes the effectiveness
of maintenance personnel.

3. Configurations. Installation, interconnection, and
troubleshooting drawings for these equipment
configuration categories are available from Commandant
(G-SEC-2) in AUTOCAD format. Chapter 7 discusses
installation requirements. All standard equipment is
described in COMDTINST M16500.3A.

a. Category I Equipment Configuration. Normally,
lights in this category were manned and are a
critically important aid to navigation, thus
justifying the very substantial cost of installation,
operation and maintenance. This equipment suite
provides a high intensity light and sound signal and
may have a RACON. Emergency signals and power
systems, and remote electronic monitoring make this
the most complex equipment suite. (Figure 1-2).
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Category II Equipment Configuration. Like Category
I, lights in this category were once manned. This
equipment suite resembles the Category I suite except
that the power equipment is considerably less
involved since there is no standby engine-generator.
It is intended for sites where commercial electrical
power is reliable. (Figure 1-3).

‘Category III Equipment Configuration. This category

provides the capability for emergency signals like
those above, but without remote electronic monitoring
capability. (Figure 1-4).

Category IV and V Equipment Configurations. Use
these equipment configurations where commercial

electrical power is reliable and emergency signals
are not required. (Figure 1-5 and 1-6).

Category VI Equipment Configuration. Consists of a
primary battery and light.

Solar Category I Equipment Configuration. Often,
lights in this category were once manned and are a

critically important aid to navigation, but may now
have a diminished signal range requirement. This
equipment suite can provide a seacoast light with a
nominal range of up to 22 nautical miles, a 2-mile
sound signal, and a RACON. Variables of latitude,
cloudiness, solar panel area and battery capacity all
constrain these system capabilities in some sites.
Emergency signals and remote electronic monitoring
make this the most complex solar-powered equipment
suite. (Figure 1-7).

Solar Category II Eguipment Configuration. This
equipment suite resembles the Category I solar-
powered aid to navigation except that it does not
have remote electronic monitoring capability.
(Figure 1-8).

Solar Category III Equipment Configuration. This
equipment suite resembles the Category VI aid to
navigation, but is solar-powered rather than primary-
battery powered. It has no emergency signals, no ’
electronic monitoring, nor any reserve battery
capacity. (Figure 1-9).

E. Range Equipment Configuration Categories.

1.

General. As increasingly capable range systems become
more common, standardizing their signal equipment systems

becomes increasingly beneficial. Figure 1-10, Range
Category Selection Aid, merges the operational
requirement and engineering support issues into one
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decision flow diagram, to help the engineering support
manager and the district program manager make the right
selection for a specific range.

Configurations. Front and rear signals can be powered
independently of each other. Either may be solar or
commercial powered, and their function as a range will
remain unchanged. Installation, interconnection, and
troubleshooting drawings for these equipment
configuration categories are available from Commandant
(G-SEC-2) in AUTOCAD format. Chapter 7 discusses
installation requirements. All standard equipment is
described in COMDTINST M16500.3A. Range signal design is
described in COMDTINST M16500.4B.

a. Commercial Night (Only) Range (Range Category C-N)
Equipment Configuration. This category provides a
120 VAC powered signal or 12V signal with A/N power
supply for nighttime operation. (Figure 1-11).

b. Commercial 24 Hour Range (Range Category C-24)
Equipment Configuration. This category provides a
120 VAC powered signal for 24 hour operation.
(Figure 1-12).

c. Commercial Day/Night Range (Range Category C-D/N)
Equipment Configuration. This 120VAC powered
equipment suite provides a high intensity daytime
light signal and a less intense nighttime signal.
Switching between day and night signals is controlled
by the light-sensitive Range Switch Box (RSB-AC).
(Figure 1-13).

d. Commercial Day/Night Range - Synch Transfer (Range
Category C-RLC) Equipment Configuration. This 120VAC
powered equipment suite provides a high intensity
daytime signal, a much less intense nighttime signal,
and an optional emergency signal. Because the day
and night signal intensities are so different,
switching between day and night signals is
synchronized by Range Light Controllers (RLC) on both
front and rear platforms; this extra level of control
is necessary because the Range would otherwise be
unusable during those short periods morning and night’
when the front and rear signal lights would not be in
the same day or night mode. (Figure 1-14).

e. Solar Night (Only) Range (Range Category S-N)
Equipment Configuration. This category provides a
12V solar-powered signal for nighttime operation.
(Figure 1-15).

f. Solar 24 Hour Range (Range Category S-24) Equipment
Configuration. This category provides a 12V solar-
powered signal for 24 hour operation. (Figure 1-16).
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F.

g. Solar Day/Night Range (Range Category S-D/N)
Equipment Configuration. This 12VDC powered
equipment suite provides a high intensity daytime
light signal and a less intense nighttime signal.
Switching between day and night signals is controlled
by the daylight controlled Range Switch Box (RSB-DC).
Variables of latitute, cloudiness, solar panel area
and battery capacity all constrain the system
capabilities in some sites. (Figure 1-17).

h. Solar Day/Night Range - Synch Transfer (Range
Category S-RLC) Equipment Configuration. This 12VDC
powered equipment suite provides a high intensity
daytime signal, a much less intense nighttime signal,
and an optional emergency signal. Because the day
and night signal intensities are so different,
switching between day and night signals is
synchronized by Range Light Controllers (RLC) on both
the front and rear platforms; this extra level of
control is necessary because the Range would
otherwise be unusable during those short periods
morning and night when the front and rear signal
lights would not be in the same day or night mode.
Variables of lattitude, cloudiness, solar panel area
and battery capacity all constrain the system
capabilities at some sites. (Figure 1-18).

i. Optional Emergency Range Signals. These 12VDC solar
powered emergency signals provide an optional
emergency signal when the A/N program manager
determines that local conditions warrant; the
emergency signal is controlled off by a voltage
sensing relay on the main signal power feeder; if
main power fails, the emergency light is activated:
when main power is restored, the emergency light is
turned off, and the battery is recharged by the
emergency solar panel. (Figure 1-19).

Program Planninq.

1.

Waterways Analysis Management system (WAMS) Studies.
Output from WAMS evaluations may be the most significant _
tool for specifically identifying which lighthouse or
range system category adequately meets the operational
need. WAMS evaluations identify waterway criticality and
requirements for ATON systems.

Backlog Development. Accurate forecasts of program and
standard equipment needs are maintained through Civil
Engineering Unit (CEU) and District (oan) project lists
or backlogs. These forecasted needs are normally
communicated upward by a District Aids to Navigation
Operations Request (CG-3213) as a result of a WAMS
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G.

Project Submission.

evaluation, a Shore Station Maintenance Request (SSMR)
submission resulting from a biennial civil engineering ‘
inspection, or in response to the annual project and

equipment planning survey conducted by the Commandant

(G-SEC).

Project Execution. Engineering support for lighthouse
and range systems must be incorporated into the entire
engineering support function. We recommend use of
experienced Coast Guard in-house engineering talent and
industrial capacity. In view of the work's substantially
unique character, experience has shown that Architect/
Engineering (A/E) firm and contractor learning curves are
often unprofitably long. This will probably become
evident in attempts to obtain quality A/E firm designs
for lighthouse modernization at a price below the six
percent A/E design fee limitation; however, A/E design of
modern range structures has proven successful.

Engineering Support Units. Maintenance & Logistics
Commands (MLC) will need to effectively merge the
engineering and design capacity in the Civil Engineering
Units (CEU) and MLC Electronic Systems Branches [MLC(te)]
with the support demand from district program managers
and the area funds available to execute projects.

1.

Required Documentation. Lighthouse and range
modernization projects require submission of a project
package for headquarters review. The package will
consist of an Aids to Navigation Operation Request (CG-
3213/3213A), Project Development Submittal (PDS) and
ELECTRONALT. Normally, packages should be submitted to
headquarters before 1 August each year for subsequent
yvear execution. See Figure 1-20 for the project
documentation approval process.

Approval Process. CEU's should request the CG-3213/3213A
documentation from District (oan), the ELECTRONALT from
the MLC(te), and taking account of environmental and
historic preservation requirements, develop the PDS. The
CEU shall send the consolidated packages to Commandant
(G-0OPN) who will conceptually approve the project. After
conceptual approval, Commandant (G-SEC) will do a
technical review and schedule shipment of standard
equipment for lighthouse installation. Commandant
(G-SCE) will approve and sign the ELECTRONALT. Final
approval of the project will be indicated by a Commandant
(G-0OPN) endorsement of the CG-3213. This endorsement
will address equipment availability and will enclose the
ELECTRONALT and the Commandant (G-SEC) approved PDS, with
any exceptions noted. Headquarters equipment will be
provided upon request (to Commandant (G-SEC) via E-mail

1-6



or letter) for specific projects after those projects are
submitted, approved, and ready for execution. OE-funded
lighthouse modernizations are usually executed in the
year after project approval. Approved Waterways AC&I-
funded projects, typically for new construction of
significant range structures, are added to the Waterways
AC&I project backlog. When they are within a year of
funding, they then enter the CEU design phase in
preparation for execution in the following year. Any
significant project changes such as scope, cost,
structure location, or operational range design, should
be resubmitted for approval prior to A/E contract award,
or as soon as revealed thereafter.

The following guidance on project documentation applies:

Project Scope Documentation Required
Any ATON signal or category " €G-3213 and CG 3213A
change .

Any HQ-Furnished Equipment Same as above plus PDS

Category III, Solar II,

Any Range Tower Construction Same as above plus
Range Design

Category I and II, Solar Cat. I, Same as above plus
Range Category C-~RLC and S-RLC ELECTRONALT

Aids to Navigation Operation Request (CG-3213 and
CG-3213A). The CG-3213 and CG-3213A shall give a clear
indication of existing ATON equipment to remain and new
equipment to be installed. The environmental impact of
sound signals must be addressed in the CG-3213. Also,
any historic property and classical lens disposition
issues must be addressed.

Project Development Submittal (PDS). The PDS shall
describe the scope of work, cost, and standard equipment
needed to modernize or solarlze a lighthouse or range
system. Its purpose is to ensure that the project
conforms to the standard aid configurations and
Commandant policy in areas such as environmental
compliance and historic preservation.

The PDS cover letter should contain the following items:

a. Operational requirement;

b. Cost estimate;

c. Site plan;

d. Description of the standard system configuration to
be employed and standard equipment needed;

e. Floor plan including layout of standard equipment;
and
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f. Description of project solutions to satisfy
environmental and/or historicity problems.

Range Design. The range design shall address tower
heights and locations, dayboard vs daytime light signals,
single or dual intensity lights, and passing lights if
needed. See COMDTINST M16500.4B, Range Design Manual for
guidelines for Range Design and specific advice on using
the latest Range Design Program.

ELECTRONALT. The ELECTRONALT shall outline any planned
changes to radio aid or electronic monitor and control
equipment at the light, in detail. If a new radio link
is required (for LEACMS or Range Light Controller (RLC)),
frequency authorization shall be requested in accordance
with COMDTINST M2000.3., Telecommunications Manual.
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CATEGORY SELECTION AID

l. MONITORED AND CONTROLLED, AC-LINE OR ENGINE/GENERATOR SYSTEM
WITH ENGINE/GENERATOR BACKUP AND 12VDC EMERGENCY SIGNALS.

. MONITORED AND CONTROLLED, AC-LINE SYSTEM AND 12VDC-EMERGENCY SIGNALS.

M. AC-LINE AND 12VDC EMERGENCY SIGNALS.

CATEGORY DEFINITIONS

SOLAR . REMOTELY MONITORED AND CONTROLLED, 12VDC SOLAR

POWERED SYSTEM WITH EMERGENCY SIGNALS.

WITH EMERGENCY SIGNALS OPTIONAL.

SOLAR II. UNMONITORED, 12VDC SOLAR POWERED SYSTEM

SOLAR Hil. UNMONITORED, 12VDC SOLAR POWERED SYSTEM

Yes

CATEGORY Il

IV. AC-LINE SYSTEM WITHOUT EMERGENGY SIGNALS. WITHOUT EMERGENCY SIGNALS.
V. AC-RECTIFIED AND STEPPED DOWN 12VDC SYSTEM.
VI. BATTERY POWERED 12VDC SYSTEM.
VIl DAYMARK ONLY.
YES
SIGNALS ARE NOT NECCESSARY? | o] DISESTABLISHAD.

‘No

ARE NECESSARY SIGNALS DAYMARKS
ONLY?

CATEGORY VIl

tNO

NO ARE OPERATIONAL REQUIREMENTS
SATISFIED BY THE PERFORMANCE
AVAILABLE FROM STANDARD 12VDC
SIGNALS?

w

DOES PROXIMITY OF OTHER AIDS, SHORT
RESPONSE TIME, LOW TRAFFIC DENSITY,

AN ESTABLISHED CONTINUOUS LIVE WATCH
NEARBY, OR VESSEL SIZE NEGATE THE NEED
FOR EMERGENCY SIGNALS?

‘NO

DO THE SPECIFIC CIRCUMSTANCES OF
VANDALISM,GUANO, SHADOWING OR PHYSICAL
SPACE LIMITATIONS FOR PANELS FAVOR THE
USE OF PRIMARY BATTERIES VERSUS SOLAR
PANELS AND PHOTOVOLTAIC BATTERIES?

DOES WAMS ANALYSIS CONFIRM THAT REMOTE
MONITOR AND CONTROL IS NOT REQUIRED
WHEN CONSIDERING FACTORS OF AID
CRITICALITY, THE MAGNITUTE OF POTENTIAL
LITIGATION DAMAGES ATTRIBUTABLE TO
UNMONITORED COAST GUARD ATON, OR
INCREASED AID AVAILABILITY DUE TO REMOTE
MONITOR AND CONTROL?

Vo

DO THE SPECIFIC CIRCUMSTANCES OF
ECONOMICS, HISTORIC CHARACTER, OR
COMMERCIAL POWER ACCESS AND RELIABILITY
FAVOR THE USE OF 120 VAC POWER?

‘No

‘No

CATEGORY |

IS SUB-CABLE, DIRECT BURIAL OR AN OVERHEAD
POWER INSTALLATION CHEAPER OR MORE
RELIABLE THAN E/Gs TO PROVIDE POWER?

AND

1S EMERGENCY PORTABLE E/G AN ACCEPTABLE
OPTION, RATHER THAN ON SITE STANDBY E/G?

DOES PROXIMITY OF OTHER AIDS, SHORT
RESPONSE TIME, LOW TRAFFIC DENSITY, AN
ESTABLISHED CONTINUOUS LIVE WATCH
NEARBY, OR VESSEL SIZE NEGATE THE NEED

FOR EMERGENCY SIGNALS?
‘ No

NO

DOES WAMS ANALYSIS CONFIRM THAT REMOTE
MONITOR AND CONTROL IS NOT REQUIRED
WHEN CONSIDERING FACTORS OF AID
CRITICALITY, THE MAGNITUDE OF POTENTIAL
LITIGATION DAMAGES ATTRIBUTABLE TO
UNMONITORED COAST GUARD ATON, OR
INCREASED AID AVAILABILITY DUE TO REMOTE
MONITOR AND CONTROL?

Y

CATEGORY Vi

CATEGORY V

&

[

SOLAR CAT Il

SOLAR CAT It

]

NO

FIGURE 1-1

>

SOLAR CAT |

[
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CATEGORY |

FOG DETECTOR &OR ACMS CONTROL OF SOUND SIGNAL IS OPTIONAL
SYMBOLS: M =MONITOR, P =POWER, C=CONTROL

N ™
MAIN LIGHT _— MAIN SOUND
SIGNAL (AC)Jd ; l l P, C»L SYSTEM (AC)
M / \ M
EMERGENCY EMERGENCY
LIGHT P, C AUDIO/ P, C SOUND
P VISUAL
SIGNAL (DC) P commotien SIGNAL (DC)
—>
P
[ J P :
AID CONTROL
NAVAID M | AND MONITOR
SENSOR SYSTEM
MODULE (ACMS)
12vDC M |
BATTERY .
CHARGER a POWER
DISTRIBU-
P

12VvDC
BATTERY

TION PANEL
\_ RACON
T p
PORTABLE
E/G SET MANUAL
TRANSFER
SWITCH
HIGH T P HIGH
ENDURANCE | © » ENDURANCE
PRIMARY E/G LIG N TV"JOUSE SECONDARY
OR 120VAC OWER E/G OR
LINE CONTROLLER STANBY E/G
Pl ¢
BATTERY BATTERY NOTE:
P CHARGER
THE DIAGRAM REPRESENTS THE MAX
ARRAY OF SIGNAL EQUIPMENT. THE
FIGURE 1-2 ACTUAL ARRAY SHOULD BE CHOSEN
TO MEET OPERATIONAL NEEDS.
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CATEGORY 1I

FOG DETECTOR &/OR ACMS CONTROL OF SOUND SIGNAL IS OPTIONAL
SYMBOLS: M =MONITOR, P = POWER, C = CONTROL

SR

M
MAIN LIGHT h |
SIGNAL (AC)J< P. C l l P,

M

\

(o )

MAIN SOUND
C »| SYSTEM (AC)

BATTERY

12VDC

NAVAID
SENSOR
MODULE

h/—\

12VDC
BATTERY
CHARGER

ffﬁd

EMERGENCY EMERGENCY
LIGHT C;ﬂ'ﬁ_’ SOUND
IGNAL (DC) SIGNAL (DC)
SIGNAL (DC) CONTROLLER (

AID CONTROL
AND MONITOR
SYSTEM
(ACMS)

M
POWER
DISTRIBU-
TION PANEL

MANUAL
TRANSFER
SWITCH

P P

[ 120 VAC }

FIGURE 1-3
1-11

( PORTABLE
| &G seT

NOTE:

THE DIAGRAM REPRESENTS THE MAX
ARRAY OF SIGNAL EQUIPMENT. THE
ACTUAL ARRAY SHOULD BE CHOSEN
TO MEET OPERATIONAL NEEDS.
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CATEGORY 1lI

OPTIONS:

DAYLIGHT CONTROL OF MAIN LIGHT SIGNAL;
FOG DETECTOR CONTROL OF SOUND SIGNAL

SYMBOLS: M =MONITOR, P = POWER, C=CONTROL

\ M M 4 )
MAIN LIGHT _— - MAIN SOUND
SIGNAL (AC) J« ; l l P, >kSYSTEM (AC))
/ N\
EMERGENCY AUDIO/ < 5 c | EMERGENCY
LIGHT VISUAL > SOUND
SIGNAL (DC
SIGNAL (DC) CONTROLLER \_ (DC)
12VDC M c|P
BATTERY
NAVAID
p SENSOR ‘
MODULE NOTES:
1. THE DIAGRAM REPRESENTS THE MAX
12vDC ARRAY OF SIGNAL EQUIPMENT. THE
BATTERY ACTUAL ARRAY SHOULD BE CHOSEN
CHARGER P POWER TO MEET OPERATIONAL NEEDS.
DISTRIBU- 2. APERMANENT STANDBY POWER
TION PANEL SYSTEM IS AN OPTION FOR INDIVIDUAL
SITES WITH UNRELIABLE COMMERCIAL
POWER.
P 3. PRIME POWER SYSTEM IS AN OPTION
WHERE THERE IS NO COMMERCIAL
POWER.
MANUAL
TRANSFER
SWITCH
P P
) ( PORTABLE
( 120 VAC D | E/G sET J
FIGURE 1-4

CH-1 1-12



CATEGORY IV
OPTIONS:

- A. DAYLIGHT CONTROL OF MAIN LIGHT
B. FOG DETECTOR CONTROL OF SOUND SIGNAL

SYMBOLS: P =POWER, C = CONTROL

120VAC AC SOUND
LIGHT SIGNAL
P c # P
AC FLASH
CONTROLLER
A
P

( POWER W
DISTRIBU-
l TION PANELJ

P
MANUAL
TRANSFER
SWITCH
p p
B ( PORTABLE
[ 120 VAC ] | E/G sET J
FIGURE 1-5

1-13 CH-1



CATEGORY V

120VAC-RECTIFIED AND STEPPED DOWN 12VDC OR

OPTIONAL BATTERY CHARGER AND SECONDARY BATTERY

SYMBOLS: P =POWER

LIGHT
(12 VvDC)

CH-1

A

p

SOUND SIGNAL
(12 VvDC)

A
P

POWER

SUPPLY

12 VDC *w

M

120 VAC
LINE

FIGURE 1-6

1-14

*

NOTE:

OPTIONAL USE OF 12VDC
SECONDARY BATTERY
AND CHARGER




SOLAR CATEGORY |

‘ SOLAR POWERED, MONITORED AND CONTROLLED, WITH RACON,
. EMERGENCY SIGNALS, AND SOLAR DISTRIBUTION BOX (SDB)

MAIN LIGHT SOLAR AID MAIN SOUND
(12 VDC) CONTROLLERS (12 VvDC)
(SAC ||)

c
P
EMERGENCY EMERGENCY
LIGHT SOUND
SOLAR _
P DISTRIBUTION
SOLAR PANEL BOX
ARRAY (SDB) RACON
A A
@ P
SOLAR CHARGE\
CONTROLLER J é

I LOW ENERGY
\ ACMS &
MAIN " TRANSCEIVER

BATTERY BANK
g J
™ P
EMERGENCY < NOTES:
BATTERY
- 1. THE DIAGRAM REPRESENTS THE MAX
- EQUIPMENT SELECTION POSSIBLE.
EMERGENCY P . 2. OPTICS AVAILABLE INCLUDE ALL
PANEL STANDARD 12VDC LIGHT HARDWARE.
J

3. THE SOUND SIGNAL IS THE FA-232
TYPE.
SYMBOLS: M =MONITOR

‘ P =POWER FIGURE 1-7
C=CONTROL

1-15 CH-1



SOLAR CATEGORY I ,
SOLAR POWERED, WITH EMERGENCY SIGNALS, OPTIONAL .
RACON, AND SOLAR DISTRIBUTION BOX (SDB)

P, C / \
MAIN LIGHT M SOLAR AID MAIN SOUND
(12 VDC) CONTROLLERS (12 VDC)
| (SAC 1) |

P,C M \ /
EMERGENCY
SOUND

il

EMERGENCY
LIGHT

SOLAR

P | DISTRIBUTION
SOLAR PANEL BOX

ARRAY (SDB)

lP A A

Y Y )

P
SOLAR CHARGE
CONTROLLER
I P P
RACON
4 )
MAIN
BATTERY BANK
\_ J
4 N P
EMERGENCY < NOTES:
L BATTERY )
1. THE DIAGRAM REPRESENTS THE MAX
- N EQUIPMENT SELECTION POSSIBLE.
EMERGENCY P 2. OPTICS AVAILABLE INCLUDE ALL
L PANEL STANDARD 12VDC LIGHT HARDWARE.
J

3. THE SOUND SIGNAL IS THE FA-232
TYPE.
SYMBOLS: M =MONITOR

P =POWER FIGURE 1-8 .
C=CONTROL

CH-1 1-16




SOLAR CATEGORY lii

‘ SOLAR POWERED, WITH OPTIONAL RACON
MAIN LIGHT P P MAIN SOUND
(12 VDC) (12 VDC)

P

—>1 MULTI-ARRAY
CONTROLLER
- (MAC)

SOLAR PANEL
. ARRAY

MAIN c
BATTERY BANK

/

RACON

SYMBOLS: M =MONITOR NOTES:

P = POWER
C = CONTROL 1. THE DIAGRAM REPRESENTS THE MAX
EQUIPMENT SELECTION POSSIBLE.

2. OPTICS AVAILABLE INCLUDE ALL
STANDARD 12VDC LIGHT HARDWARE.

3. THE SOUND SIGNAL IS THE FA-232 TYPE.

. FIGURE 1-9

1-17 CH-1



RANGE CATEGORY SELECTION AID

Commercial Powered Solar Powered
Range Category Range Category
C-N Com'l Night (only} Lt S-N Solar Night (only) Lt
C-24 Com'l 24 Hour Light S -24 Solar 24 Hour Light
C - D/N Com'l Day & Night Lts S - D/N Solar Day & Night Lts
C - RLC Com'l Day & Night Lts S - RLC Solar Day & Night Lts
(Synch RRL & RFL Transfer) (Synch RRL & RFL Transfer)

Is Range Needed at Night?

| Range Cat: C-24
no DAYBOARD Single Intensity Lt

24 hours
Pwr: Commercial

yes

A

no
1

— yes P Is Commercial Power Cost | _ yes P Is Day Light Too Bright to

Is Daytime Light Needed or

Cost Preferrable? )
? ?
(See Note 1) Preferlrable. Use at Night?
no
' Ran t: S-24
Is a Single Intensity Light Single Intensity Lt yes
Preferable? — yes P 24 hours
no (See Note 2) Pwr: Solar
I
no
\ 4 v v
. Is Day Light More than 50 Is Day Light More than 50
ts Commercial Power Cost Times as Bright as Night Times as Bright as Night
Preferrable? Light? Light?
1 1 ]
no no no
\ 2 h 4 A 2
Range Cat: $-N yes Range Cat:S-D/N yes Range Cat:C-D/N yes
Dayboard Bright Day Lt, Dimmer Bright Day Lt, Dimmer
Night Only Light Night Lt Night Lt
Pwr: Solar Pwr: Solar Pwr:Commercial
Range Cat: C-N Range Cat: S-RLC Range Cat: C-RLC
Dayboard Bright Day, Dim Night Synch Bright Day, Dim Night Synch
Night Only Light : Xfer RRL &RFL " Xfer RRL &RFL
Pwr: Commercial Pwr: Solar Pwr:Commercial
(See Note 3) (See Note 3)

FIGURE 1-10
CH-1 1-18



USCG RANGE EQUIPMENT CATEGORY CONFIGURATIONS

Commercial Powered Solar Powered

Range Category Range Category

C-N Comm'l Night (only) Lt S-N Solar Night (only) Lt

C-24 Comm'l 24 Hour Light S-24 Solar 24 Hour Light

C-D/N Comm'l Day & Night Lts S -D/N Solar Day & Night Lts

C-RLC Comm'l Day & Night Lts S -RLC Solar Day & Night Lts
(Synch RRL & RFL Transfer) (Synch RRL & RFL Transfer)

Notes to Accompany Category Selection Aid Flow Diagram

1. See COMDTINST 16500.23, Range Design Considerations, for factors to consider when
deciding whether or not to use daytime lights. Using newly distributed Excel Range Design
Program, design the range using dayboards, then redesign the range using daytime lights.
Compare performance characteristics and associated costs of each approach to make a final
judgement.

2. Like most aspects of range design, choosing between a single intensity, 24-hour signal or a
dual intensity, day/night signal for solar applications involves trade—offs:

a. Factors that favor a single intensity light include:
Fewer Optics (to buy and service)
No need for day/night control switching
Brighter night light usually a superior signal
Simpler system

b. Factors that favor a bright day light and a dimmer night light:
Requires fewer solar panels than brighter 24-hour light
Requires less battery capacity than brighter 24—hour light
Dimmer night light will tend to lower required height of Rear Range Light

3. The Range Light Controller (RLC) is an EECEN-developed, microprocessor-based device to
synchronize switching of front and rear lights from day to night signals simultaneously; its use is
recommended when day and night light intensities differ by so much that the range is not
usable in the short period when both front and rear lights are not in the same day or night mode.

1-19
CH1



JUNLONYLS
JONVH LNOH4

& h
H3axv3da LINOHIO
H3IMOd OVALZH

(=
0

AlddNS H3MOd N/V
/M STVNDIS Act
HO O/ 2 SdNV1 AOct
¥ed vy
TIVNDIS 1HDIT JONVY

L.l 3dNOId

I0HLNOD 1HOMAVA = 01a
H3ImMOd =d
JOHINOD =0 :STOdWAS

"A3ONVHONN NIVINTSH

TUM NOILONNA ‘a3HIMOd TVIOHINNOD

HO "HY10S 39 AVW H3HLI3 '"3H10 HOV3 40
1NIAN3d3ANI 3HY STVYNDIS Hv3H ANV LNOYH

10N

1HOIT AONIOHIWI TYNOLLHO

3HNLONYLS
JHNVYH Hvad

m h
HaXvadg LINJHIO
HIMOd OVAOSH

&
0

A1ddNS H3MOd NV
/M STVYNDIS Act
HO 071 8 SdWVT A0S
¥eid ‘vi1d
TIVNDIS LHOIT 3ONVY

(N-0 A1obaje)) 39NVH (ATNO) LHDIN-TVIOHINNOD

1-20

CH-1



¢i-1 3HNOIL

HIMOd=d -TO8NAS

JHNLONYLS FHNLONYLS
JOYNVH LNOHd dOYNVH HV3Hd
HIv3Lg LINOHIO H3IMv3dg LINDHIO
H3IMOd OVA0CH HIMOd OVAOCE
d d
A 4 Y
H_ ‘AIONVHONN NIVNIY H_
TIM NOILONNS :a3H3IMOJ VIOHINWNOD
0001Ld2-D2 ‘MO00}H HO HV10S 38 AVIN H3HLIA 'H3HLO HOV3 JO 0001d2-90 ‘MO001L
‘veid TIVNDIS AINIANIdIANI 3HY STYNDIS Hv3d ANV INOHH ‘ve1d CIYNDIS
LHON IONVYH 310N LHON 3ONVY

OVAOZ} ‘00€ OV1d ‘dAVT M0S2/0SH-V1TH TYNOILJO ‘A3HSVY 14 MO00L 41 040V Aav ‘LHOIT AONIDHIWS TVNOILJO

(y2g-0 Aobaie)) IHNVH HNOH v2-1VIDHINNOD

CH-1

1-21



0ci01a

00€-0Vv7id
dv-02190 'SdWVT A0ZH
#17d TIVNDIS IWILLHOIN

000}+d2-D0 ‘MO00}H
e d TIVNDIS NILAVA

JHNLONYLS
FONVH LNOHd

Hapv3da LINOHIO
H3IMOd OVAOCE

O0'd

o'd
—
—

€i-1 3HNOIA

JdAL OVYAOCH-X08 HOLIMS 3DNVH = OV-dSH
(OVA0ZH)TOHLINOD 1HDITAVA = 02101a
HIMOd =d “TOHLINOO =0

‘STO8NAS

‘FNVS 3HL NOLLONNA TILS
ANV 0343IMOd HV10S HO TVIOHIWNOD
H3HLIF 36 NvD 3dNLONYLS H3HL3

d1ON

00€-0v1d
dy-02190 'SdINVT A0Z!H
Y114 “TYNDIS NILLHOIN

0001d2-90 ‘M000}
Y2 d TIYNDIS 3WILAVA

JHNLONYLS
JONVYYH HvV3d

Ha>ivadg 1INOHIO
H3IMOd DVAOCL

02101a

1-22

e

CH-1

SNHIINVYT FONVH JWILAVG F1dILTNIN TYNOILJO "a3HSVY1d M0004 31 040V adV “LHOIN AONIOHIWI TYNOILJO

(N/a-2 Aiobere)) IHNVH LHODIN/AVA-TVIDHINNOD



(DQAZL)TOHLNOD LHOMAYA = O1a
STIVNDIS 134 3ZINOHHONAS =S

vi-1 3HNOI4 TOHLINOO =9
H3IMOd =d ‘HOLINOW =W ‘STO8NAS
UNLONYLS 391440 JHUNLONYLS
| JONVH LNOHd INV/dNOYo JONVH HVY3d
Ll S S
TANVd H3ovHvHO H3IOHYHO T13Nvd
d1sia Ad3lLiva (VNOLLJO) AdH3llvd Hisia
OVAOC!H OdAcl LINN OdACt OVAOCL
oW | Y3ISVYN
% SINOV
Ad3llvd Ad3llvd
avOIN avOIN
00v-a3l 00¥-a3a
d d
(014) (01)
HITIOHINOD HITIOHLINOD
1HOMN SOW SO 1HoN
a 5 JONVH |% h FoNve [ o1
181-90 ‘d9-9D 'SV AZH WOd "SNVS FHL NOLLONNA TIILS 181-D0 'd8-DD 'SAWYT AZH Wod
P17 TIVNDIS AONIDY3INA HIHLIF 3G NVYO 3HNLONYHLIS H3aHLI3 '€ P14 "IYNDIS AONIOHINI
‘I18ISSOd LINFNLINDI
024-dbDD ‘dNVT AOZL WNWIXVIN SHL SINTSIHdIY WYHDYIa "2 0Z1-d¥D0 'dWV1 AOZE
¥47d TYNDIS SWLLLHOIN ‘SNOOV38 dWVT MO00L/b2-1d HNOS ¥17d TTIYNDIS JWILLHOIN
000L42-55 ‘MO0O SY ANVIN SV IAVH AVIN TYNDIS SWILAYA L 00014250 ‘MO00
Y24 TTYNDIS JNLLAVG —— S3ION 214 "IVNDIS INLLAVA J—

LINN HILSYIN ONILSIX3 LV HOLINOW SWOV TYNOLLJO ANV STYNDIS AON3OHINT HLIM ‘G3HIMOd OVAOZ)
ATSNOANV.LINWIS HNOD0 OL SOTH A9 AIZINOYHONAS (VSHIA 30IA 8) STYNDIS LHOIN OL AVA WOHH ONIHOLIMS

(0714-9 Aobele)) HIASNVHL HONAS-IONVH LHODIN/AVA-TVIOHINNOD

-

CH-1

1-23



AHNLONHLS
JONVH LNOY4

AH3Llve

Si-1 3HNOId

(Danzt) TOHLNOD LHDIMAVA = 21d
HIMOd =d TIOHINOO =0  :SIOdWAS

"‘@IONVHONN NIVIN3Y

TUM NOILONNA :d3H3IMOd TVIDHIWNOD

HO "HV'10S 39 AVIA H3HLI3 'H3IH1O HOV3 40
INIANIJIANI IV STTYNDIS Hv3H ANV LNOY4

JION

181-90 ‘d9D0
SdWY1 ACl
WINOOE ‘WIN0ST
¥11d TTVYNDIS
1HOMN 3ONVY

o7a

FHNLONYLS
dONVH HV3H

Ad3ilvd

184-90 ‘d990
SdWVY1 Acl
IWINOOE ‘NINOSE
¥17H TIYNDOIS
1HOM 3ONVH

(N-s Aiobaren) 3HNVH (ATTINO) LHDIN-HVY10S

o1a

1-24

CH-1



g1

AvHHY Ad3alivg
HY10S

d
d

FHNLONYLS
dONVH LNOYHd

(ady)xod
HAMOA
IONVH

I

18190 ‘d9D0
‘SdNV AZH
‘P17 TIYNDIS
1HOIM JONVH

91-1 3HNOIA

X04d 1VYNINYIL VOO0 = 811
HIMOd =d “TOHINOD = O

‘STOENAS

‘G3DNVHONN NIviNad

T7IM NOLLONNA :a3damMOd TVIOHININOD

HO HVI0S 3d AVIN H3H L3 'H3IH1O HOV3 4O
LNIANId3IANI IV STVNDIS HYIH ANV LNOY

310N

T
o
FHNLONYLS
JONVYH Hv3d
HY10S
d
i d
(adu)xog
HIvod a11 10
JONVH o

I

18190 ‘d990
'SdINV1 Azt
‘PiTH TIYNDIS
LHOIN JONVY

(v2-s Aiobaje)) IHNVH HNOH v2-HV10S



JHNLONHLS
JONVYH LNOH4

Ad311vd

(ady)xoda
HaMOd
JONVH

O'd
18190
d990 ‘SdWV1 A2t ”_
¥171d TIVNDIS NLIHDIN od
187-90
071 MH ‘SdWV1 AZH ”_
7114 TIYNDIS INWILAYA

Zl-1 3HNOIL

XOg TYNINHIL Vo011 =411
AdAL OAAZE-XO8 HOLIMS JONVYH = 0d-gSH
(DaAg1) TOHINOD 1HDITAYA = 014
H3MOd =d “TOHINOD = O

‘STOaNAS

‘FNVYS 3HL NOILONNG TTILS
ANV G3H3IMOd HY10S HO TVIOHINWNOD
H3HLI3 39 NvD 3-HNLONYLS H3H113

SAION

18190

d990 'SdiNV1 ACH
17 FIYNOIS SNILLHDIN

18%-00

O MH ‘SdWV1 ACl
¥17d TIYNSIS INILAVA

3HNLONYLS
dONVH Hv3d

Ad3livy

(ady)xog
HIMOd
IONVH

1-26

(L.

SNYILNVT IONVH IWILAVA ITdILININ TYNOILJO "LOANNOOSIA IOVLIOA MO

(N/a-s Aiobele)) IHNVH LHHODIN/AVA-HVYI10S



- 3HNLONYLS 8i-1 IHNOIL : 3HNLONHLS

JONVH LNOHd JOYNVY dv3d
XO8 HIANIGWOD OIV.LIOAOLOHd = 8OAd |
AvHHY Ab3Llve X0dg TNIWGIL TvO01 =411 _ Ad3LLve
HvI0S NIV O71H /M 3SN HO4 §0S NMOQ-LNO = aS-INIW NIVIN

NIVIN (DQAZL)I0HINOD LHDIT AVad = 014
SIVYNDIS H84 3ZINOHHONAS = S
JOHINOD =0

HIMOd =d ‘HOLINOW =W

‘STI08WAS

301440
LNV/dNOYHO
LSS

d
m0>n_i wm._.u_w
d

Ad3llivd
Xnv

dds-ININ (I¥NOIL4O) aas-ININ
LINN
d M| YISV j
SOV

(078) \ (074)
HITIOHINOD HITIOHINOD
.|v 1HOIN SONW \ SON 1HON E
o1a JONVH | 3ONVH
o ) e
\ | /]

181-D0 'd9-D0 'SAWV1 ACH Wo'd ] 181-D0 ‘d9-90 'SdINV AZh W9'd
A.._<ZO_._.&OV ws_<w JH1L NOILONNG TS j(ZOC.&OV
ANV G3H3IMOd "HY10S HO VIOHIWNOO
7114 TIVNDIS AONIDHINT :
HIHLIT 36 NVO SUNLONHLS HAHLEF ¢ 01 VOIS AONIOHINI
d$-80 .mn_x_@.__ \Mw F18ISS0d ININCINDI d9-90 .m&\”ﬂ.\m%
) WNWIXVIN 3HL SIN3S3IH43IH WvdHDVIa 2 av
174 T IVNDIS IWLLLHOIN -SNODYIE dINYT MOLL/PL-TH T3HHL #17H “TYNDIS SWLLLHOIN
— sﬁ\ﬂ SY ANVIN SV JAVH AVIN TYNDIS BWILAVA “L +87-90 :
O MH ‘SdWV1 AZE H_
7174 TIYNDIS INILAVA ”_ SAION 174 TIVNDIS INILAVA

LINQ HIALSYIA DNILSIX3 LY HOLINOW SWOV TYNOILLJO ‘AHILLYE AHVITIXNY TYNOLLJO ‘LOINNOOSIA AvO1 3DV.LIOA MO
ATSNOIANVLINWIS HNDDO OL SOTH A9 GIZINOHHONAS (VSHIA 3OIA ) STYNDIS LHOIN OL AVA WOHA ONIHOLIMS

(014-s Aobare)) HIASNVHL HONAS-IONVH LHDIN/AVA-HVY10S

CH-1

1-27



SIONVH JdAZClH

AH3allvd
AONZOHINST
Hv 001

AV1I3d
ONISNZS
JOVLIONA

TVNDIS NIVIN

184-92 ‘d9DD
‘SdWVT AZt
‘P17 TIYNDIS
LHO 3ONvY

6L-1 IHNOId

(DAAZIOYHINOD 1HDIMAYA = O1d
HIMOd =d "IOHINOD =0  STOGWAS

"1SO1 SITTVNDIS

NiVIN OL 3OVLTOA NGHM Q3LVAILOY
TYNOIS AONIOHIWI TANVd I1ONIS A9
a3aOHVHI Ld3X Si AH311vd AONIOHINT

310N
o
H3IMOd TWNDIS H3IMOd TYNOIS
NIV OaAZH NIV OVAOZ!

o1a

JONVH AONIOHINS TVNOILJO

SIONVH DJVAOCI

Ad3llvd
AONTOHING
HY 00}

AV13d
ONISN3S
JOVIIOA

VNOIS NIVIA

181-90 ‘d9DO
‘SdNV AZH
‘P14 TIYNDIS
1HOM IONVY

a4

1-28

CH-1



PROJECT DOCUMENTATION APPROVAL PROCESS
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